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1 
+ Power: Infinite expression — encountered. 


* General: Further output of Ner y will be suppressed during this calculation. 

«Infinity: Indeterminate expression 0. Complexinfinity encountered. 

- General: Further output of rity::indet will be suppressed during this calculation. 
Proof: 
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| q?-2. qs«s?-1. Va? +1? a? Singe]? | == 


225.` 18 a$ 
(1.` q2-2.` qs+1.° s?- 1.^ V a?) 
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(1.` q?-2.° qs+1.° s?-1.° 12َ o2)? (1.` q2-2. ` qs+1.° s?-1.° 1? o2)? 
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(1.` q2-2.` qs+ı.` s?-1.^ Ug?) 1. qî-2.` qst1. s?-1." 


[(ı.` @?-2.` qs+1. s?-1ı.` l2 a?) q?-2.`qs+s?-1ı.` Va? + 2 a? Sina]? ), q] 
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- c2 (la)?«c?q?-2c?sq«c?s?«c? (Va)? Sin[B]? 
In[-]- solve | e T 


-1.` (la)?«q?-2.^ sq« s?« (la)? Sin[8]? 


| q'-2. qs«s^-1.^ U a? +1? a? sina)? | == 


225.` 18 a$ 
(1.` q?-2.° qs «1.  s?- 1.^ Va’) 


450. 18 af 285.` UV af 


(1.` q?-2.° qs+1.° s?-1.° 12َ o2)? (1.` q2-2. ` qs+1.° s?-1.° 1? o2)? 


60. l2 a? 225. 11° a!® Sin [m4]2 


1.` qî -2.` qs+1.` s?-1. Ua? (ı.` q?-2.` qs+ı.` s?-1. Ug?) 


450. lê a? Sin [8]2 285.` 18 aê Sin [8]2 


(1.` q^-2.^ qs «1.  s?- 1." T? a?) (1.`q?-2.`qs+1.`s?-1.` 12َ a2) ° 


60.` l^a^ Sin[8]? 4. l2 a2 Sin [8]2 
1? a? / 


(1.` q2-2.` qs+ı.` s?-1.^ Ug?) 1. qî-2.` qst1. s?-1." 


[(ı.` @?-2.` qs+1. s?-1ı.` l2 a?) q?-2.`qs+s?-1ı.` Va? + U a? Sinta]? ), a] 
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- c2 (la)?«c?q?-2c?sq«c?s?«c? (La)? (h/1)? 
Infe]:= Solve) t TT 


-1.` (la)? +q? -2.` sq« s?« (la)? (h/ 1)? 


450. 18 af 285.` UV af 


+ 


(1.` q?-2. qs+1.° s?-1.° Va?) (1.° q2-2.` qs+1.° s?- 1.^ Vo?) 


60." l2 a? 225." 1º at? (h/l)2 
1.` qî -2.` qs+1.` s?-1. Ua? (ı.` q2-2.ºqs+1.'s2-1.º Ug?) 
450. lê a? (h/ 1)? 285. 18 a® (h/l)2 


(1.` q2-2.`qs+ı.`s2-1.` 12َ a?) (1.` q2-2.`qs+ı.`s2-1ı.` V a2)? 


60.` l^ a^ (h/ 1)? 4. l2 a2 (h / 1)? 
12 2 


(1.` q2-2.` qs+ı.` s?-1.^ Ug?) 1. qî-2.` qs+ı1.` s?-1." 


[(ı.` 4-2. as+ı.` s?-1ı.` l2 a?) q?-2.`qs+s?-1ı.` 1? a2 + 12 a? (h/ 2), l] 


ou; {{}} 
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- c2 (la)?«c?q?-2c?sq«c?s?«c? (La)? (h/1)? 
Info ]:= Solve | Ly = 


-1. (la)? +q? -2.` sq« s?« (la)? (h/ 1)? 


450." l9 aê 285." l4 a^ 
(1. q?-2. qs «1.^ s?- 1," Va?) (1.` q?-2.^ qs «1. ^ s?- 1." 1? o2)? 
60. l2 a? 225. 1º at? (h / 1)? 
1. q?-2.^qs«1. s?-1. Va (1. q2 -2.` qs«1.^ s?-1.° Va)’ 
450. l* a? (h/ 1)? 285. 18 a® (h / 1)? 


(1.`q?-2.`qs+1.` s?- 1." 12َ a?) (1.` q2-2.`qs+ı.`s2-1ı.` V a2)? 


60.` l^ a^ (h / 1)? 4. l2 a2 (h / 1)? 
12 2 y 


(1.`q?-2.`qs+1.`s?-1.` Ug?) 1.`q?-2.`qs+1.`s?-1.` 


[(ı.` 4-2. qs+1. s?-1ı.` l2 a?) q?-2.`qs+s?-1ı.` 1? a2 + 12 a? (^70); h] 
ou {{}} 


Theorem 3: 
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1 
EID (-1.` q Cos[8]? + 6." qî s Cos[8]? - 15." q^ s? Cos[8]? « 20." q? s? Cos[8]? - 


15." q?s^Cos[8]?«6.^ q s? Cos[8]2 - 1.^ sê Cos[8]? +3.` l2 q^ a? Cos[8]? - 
12. V qê s a? Cos [8]2+18.` l2 q? s? a? Cos[8]? - 12.^ TV qs? a? Cos[8]? + 
3." l2 sf a? Cos[8]? - 3.^ l^ q? a^ Cos[8]? #6. l^ qs af“ Cos[8]? - 

3. l s? a^ Cos[8]? « 1." 1º a$ Cos[8]? - 1.^ l2 q^ a? Cos[8]? Sin[8]? + 

4.` l2 qê s a? Cos [8]2 Sin[8]?- 6. 1? q? s? a? Cos[8]? Sin[8]? + 

4.^ l2 q sê a? Cos [8]2 Sin[8]? - 1.^ 12 s% a? Cos[8]? Sin [8]2+ 

2. ` l4 q? af Cos[8]? Sin[8]?- 4." l* qsa Cos[8]? Sin[8]? + 

2. l^ s? a^ Cos[8]? Sin[8]? - 1.^ 19 a? costa]? sinta?) J^2 


((1.^q^-2. qs«1. s?-1." U a?) ^2 (qî-2.` qs+s*-1.° Va? + V a’ Sin[8]?)) == 


450." l9 aê 285." l4 a“ 
(1.` q2-2.` qs+ı.` s?-1ı.` Tu (1.` dq-2.^qs«1.^ s?-ı.` Ua?) 
60. l2 a? 225." 11° a1? Sin[8]? 
1. q?-2.^qs«1. s?-1. Va? y [1 45-2. qs+ı.` s 21, 15a^) I 
450.º 18 a? Sin[8]? 285. 18 a Sin[8]? 
(1. q?-2. qs «1.^ s?- 1." 1? o2)“ Í (1.`q?-2.`qs+1.`s?-1.` 1? a2)? i 
60.` l4 af Sin[B]? 4. Va’? Sin [8]2 
(1.` q2-2.` qs+ı.` s?-1ı.` Po?) (12 q2-2.` 8551. s2 -1.` Ug? 


Proof : 


Further formal investigations yield the following visualizations : 
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` 12َ a? + l? a2 Sin [8]2 


225. lê a? 


450. 18 aê 285.` UV a! 


(1.` -2," qs+ı.` s?-1ı.` V o2)? (1.` q2 -2.` qs+1.° s*-1.° Ua?) 


60. l2 a? 225. ` 11° a1? Sin [8]2 


1.`q2-2.`qs+1.` s2-1.` Va? (1.` q2-2.`qs+ı.`s2-1ı.` ia)" 


450. l3 a? Sin[8]? 285. 18 a® Sin[8]? 
(1.` q?-2.° qs+1.° s?-1.° 12َ o2)“ (1.`q?-2.`qs+1.`s?-1.` V o2)? 
60." l^ a^ Sin[8]? 4. l2 a? Sin[8]? 
1? a? s 


(1.º q?-2.^ qs+ı.` s?-1,^ Ug?) 1. qî-2.` qs+ı.` s^-1." 


[(ı.` 4-2. as+ı.` s?-1.` l2 a?) 4q? -2.`qs+s?-1.` Va? + U a? Sinta]? | 


1.`v -2. qs«1.' s2-1.^ 
Infe ]:= Solve | 
q? -2.` qs+s?-1.` Va? 
225." 18 a$ 
l ||-4.`- 


450. 18 aê 


(1.` q2-2.` qs+ı.` s?-ı.` l2 a2) 


60." 1? a? 
1.^q?-2.^qs«1.^ 


450. ` l3 a? Sin[8]? 


(1.`q?-2.`qs+1.`s?-1.` 1a?) 


60. l4 af Sin[8]? 


(1.` q^-2.^ qs «1.  s?- 1." 12َ o2)? 


[(ı.` 4-2. qs+1. s?-1ı.` Va?) 


225. 18 a8 
c = 


s?-1. Va? 
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l? a? +1.` l2 a2 Sin[8]? 


+ l? a? Sin [8]2 


285.` UV a! 


(1.º q2 -2.` qs+1.° s*-1.° 12َ o2)? 


225. 119 a!? Sin[g]? 


(1.` q2-2.`qs+ı.`s2-1ı.` Tod)" 


285.º 18 a® Sin[8]? 


4 3 


(1. q?-2.^ qs+1.° s?- 1.^ Vo?) 


4. l2 a? Sin[8]? 2 
1.^q?-2.^qs«1. s?-1. Va 


q2-2.`qsı+s2-1ı.` Val, Va? Sin[8]? 


^ 


Out[-]- [iv^ 1. l 
(1. q2-2. qs+1.s2- 


450. 1º aS 


1. 7 a. 


285. l^o* 


(1. q?^-2. qs «1. s?- 1. Læ 


60. l2 a2 


(1. q2-2. qs+1. s?- 1. 1202)? 


225. 11º at? Sin [8]? 


1. q? -2.qs+1. s?-1. l?a? 


450. l8 o? Sin [8]2 


(1. q2-2. qs+1.s2-1. æj 


285. l9 a® Sin [8]2 


(1. q?^-2. qs+1.s2-1. Bæ“ 


60. l4 af Sin[8]? 


(1. q2-2. qs+1. s?- 1. Pu 


(1. q?^-2. qs «1. s?- 1. 12423) 


4. l2 o? Sin [8]2 7 
1. q? -2.qs+1. s?-1. l?a? 


((1.q?-2.qs+1.s?-1. Vo?) Jl. q 


2-2. qs+1. s*-1. Po? «1. Vo? sinta?) || 
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v^2 - 


15D (20-2s) (-2q+2s) a2 3l(2q-2s) (-2q+2s) 3 l3 a? 

Ra aa HH CSA Ep "SÊ 
4(-q«2qs-s?«U a2) 4 (-q?+2qs-s2+ U a2) 5⁄2 (-q2+2qs-s2+ l2 a?) 7? 
1 225. A*g? 

^22 |1.` l |-4. ^ - ———————————— E 
(-q? +2 qs - s? + 1? a2)*? (1.` q2-2.` qs+ı.` s2?-1ı.`l2 a2)“ 


450.` 1º 0º 285." l^ a! 


(1. q?-2. qs «1.^ s?- 1." 12َ o2)? (1.` q?-2.° qs+1.° s?-1.° U a?) 


60." l2 a? 225." 17% at? Sin [m4]2 
1.` qî -2.` qs+ı.` s-1. Uo? (1.`q?-2.`qs+1.`s?-1.` V a?)’ 
450. l3 a? Sin [8]2 285. 18 a® Sin [8]2 


(1.` q2-2.` qs+ı.` s?-1.° Va)” (1.` q2-2.` qs+1.° s?-1.7 U o2)? 


60." 14 o! Sin[8]? 4.` l2 a2 Sin[8]? 
(1.` q-2.^qs«1. s2?-1ı.` Ug?) 1. qî-2.` qs+ı.` s/-1. Ta? Í 
((1.` qî-2.` qs«1.^ s?-1.^ l2 a?)^2 (1.^ q-2.^ qs«1.^ s?- 
1; l2 a2+1.` la Sin[812)); 
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Info ]:= solve [ 1.` l A2 /-4.`- ——— — Ə—  C-À—-n- - 
(1.`q2-2. ` qs+1.`s2-1.` Pu 
450." l9 a? 285. l^ af 


(1.^q?-2.^qs«1. s-1. Uo)? (1.`q?-2.`qs+1.` s?-1.` Ua?) 


60." l2 a? 225. 11? al Sin[8]? 
1.` q2-2.` qs+ı.` s?-1ı.` Va? I (1.` q2-2.` qs«1.^ s2- 1.1 Va?) I 
450.º lê a? Sin [8]2 285.` 18 a® Sin [8]2 
(1.` q?^-2.^ qs «1.  s?- 1." T? a?) 4 I (1.`q2-2.`qs+1.`s2-1.` a) I 
60. l^ a^ Sin[B]? 4.` l2 a2 Sin[8]? 
(Lg «2, qs+ı.` s?-1.` Caj 30g Pa ee 2-1. Va? ll 
1517 (2q-2s) (-2q+2s) a2 31l(2q-2s) (-2q+2s) 3 l3 a? 


— Á — O pVh-ƏyqR RpÑəoD.>- °ƏəoƏwƏ.>, o .sq.  .,h oə > . [A+ —>QQƏQƏÀq c c Ñqso—,.-.-. @%h-Ü?,- -7 
4 (-q2+2qs-s2+l2 a)? 4 (-q?+2qs-s2+ a?) (-q? +2 qs- s? + 1? a?) 7? 
l 
A2(1.`q2-2.`qs+1.`s2-1.` a?) ^2 


(-q? +2 qs - s? + 1? að)? 


(1.`q?-2.`qs+1.`s?-1.` Ua? « 1." Va? sin(g1“), Reals] 


+ Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a 


corresponding exact system and numericizing the result. 


Out[»]- {{}} 


eee 


bilis Sinplify|t^2 (c) = p[p[p[p - 


|s| | sa) ^2 
1.` 4^2. 8544. Say l2 a2)^2 
(1.` q q 
(1.` q2-2.` qs+ı.` s?-ı.` Ua2+1ı.` l2 a? Sin[8]2) | 
in b= Simplify[(1^2 (c)) / ((1.^ qî-2.` qs+1.° s?-1ı.`l2a2)^2 
(1.` q*-2.^ qs+1.° s?-1.^ Ua? « 1." V a? Sin[g1?))] 


cU 


Out[* = 
(1. q^-2. qs «1. s?- 1. iut [1.9^-2.0541.5^-1. U a^ 41. l2 o2 Sin [8]2) 
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aJ- (q-s-w) q1- 5 47s / 1-5 
—— F V 


In[-]:- Solve) Sin[#] == 
W 


] 


ow L [iv PÊ ( (1. Al (8.98755 x 1015 q? - 1.79751 x 1017 q s + 8.98755 x 101ê s? - 8.98755 x 107° w^ + 


8.98755 x 19 w? Sin[8]?)) / (Va? -2. as«s?-1. w^ +w Sinig]? J)), 


fv = [V (8.98755 x 1015 q? - 1.79751 x 1017 q s + 8.98755 x 1015 s? - 8.98755 x 107° w? + 


8.98755 x 19 w? Sin[8]2))/ (Va? -2. as«s?- 1. w +w? Sin[8]2))) 


-q?2+2qs-s2+ Va? 
q? +2 qs- s? + l? a? akaaka 


a 


A-c? (La)? «c?q?-2c?sq«c?s?«c? (La)? (h/ 1? 


ve ————————————————————— A= 
-1. (la)?«q? -2.^ sq«s?« (la)? (h/1)? 


ajc? q2-2 c? q s + c? s2- c? w? «c? w? Sin[8]? 
aq? -2. qs«s?-1. w2 + w2 Sin [8]2 
solve[/ ((c 17) / ((ı.` q? -2.`qs+1.` s?-1.` V a?) 


(1.` q2-2.` qs«1.^ s?-1ı.` Patel.” V a? sint81?))) » 


e n a 


a 


InfeJ= solve | A ((c v) / ((1-^ q? -2.`qs+1.` s?-1.` U any 


(1.4 -2.` qs +1. ` $'-1. l2 a^ + 1. Vo? sin[412))) = Cos [8], c] 


Since p[p[p[p| 


p[p[p[p i s]; i5 e] , c] = D[D[lSin[8], 1], 8] = Cos [B] 


Out[e j= fc> lb (-1. qî Cos[8]? +6. q? s Cos[8]? - 15. q” s2 Cos[8]? « 20. q? s? Cos[8]? - 
15. q? sf Cos [8]2+6. q s? Cos[8]? - 1. sê Cos[8]? +3. l2 qf o? Cos[8]? - 
12. l2 qê s a? Cos [8]2+ 18. l2 q? s? a? Cos[8]? - 12. l2 q sê a? Cos[8]? + 
3. l2 sfa? Cos [8]2-3. V q2 af Cos(81% #6. l^ q s o^ Cos[8]? - 3. l* s? a%Cos[8]2+ 
1. 18 af Cos[8]? - 1. l2 q% a2 Cos[B]º Sin[8]2+4. l2 qê so? Cos[8]? Sin[8]? - 
6. l2 q? s? a? Cos [B]? Sin[8]? +4. 1? qs? a? Cos[8]? Sin[8]? - 
1. l2 sfa? Cos[8]? Sin[8]? +2. 14 q? af Cos(8]? Sin[8]?- 4. l^ a so* 
Cos[8]? Sin[8]? +2. V s? af Cos[8]? Sin[8]? - 1. 16 a8 Cos [6]? sin(81?) || 


in-j- C $2 2.99792458' « 1018 
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hij- Manipulate [Contou rPlot3D[ 


| 


1 


- — 1. (-1.º qf Cos[8]? « 6." q? s Cos[8]? - 15." qf s? Cos[8]? + 20." q? s? Cos[8]? - 


12 


((ı. 


15.` q?s^Cos[8]?«6.^ q s? Cos[8]? - 1.^ sê Cos[8]? « 3.^ TV q^ à? Cos[8]? - 
12. V qê sa? Cos [8]2 #18. TV q? s? a? Cos[8]? - 12. ` l2 qs? a? Cos [B]2 + 

. ` l2 sf a? Cos [8]2-3.` l% q? a^ Cos[8]2+6.` l^ qsa“ Cos[8]? - 

. ` Us? af Cos[8]? « 1.^ 1° aS Cos[8]? - 1.^ l2 qf à? Cos[8]? Sin [8]2+ 

. ` l2 qê s a? Cos [B]? Sin [8]2-6.` l2 qê s? a? Cos[8]? Sin[8]? + 

. ` l2 q sê a? Cos [8]2 Sin[8]? - 1.^ l2 s*^ a? Cos[8]? Sin[8]? + 

. ` l4 q? af Cos [B]? Sin [8]2-4.` l^ qsa^ Cos[8]? Sin[8]? + 


N A BW WwW 


2.` l4 s2 a^ Cos [8]2 Sin[8]? - 1.^ l9 a? costa] Sinê?) J^2 


` qê -2.` qs«1.^s?-1." Va’) ^2 (qê -2.^ qs«s?-1.^ Ua? « Ua? Sin[g]?)) == 


225, ` lê aè 
(1.`q2-2. ` qs+1.`s2-1.` 12َ o2)“ 
450.` l9 a? 285. Va? 
(1. q2-2.` qs+ı.` s -1. V o2)? (1.` q2 -2.` qs+ı.`s?-1ı.` U a?)? 


60." l2 a? 225." 11° at? Sin[8]? 


1. qî -2.` qs«1. s?-1. Ua? (1.º q?-2.° qs+1.° s?-1.° Ug?) 


450. ` 1º a? Sin[8]? 285. lê a$ Sin [8]: 


(1.` q?-2. qs «1.^ s?- 1." 12َ a?) (1.` q2-2.`qs+ı.`s2-1ı.` a?) 


60. l^ a^ Sin[8]? 4. Va’? Sin[8]? 


(1.` q2-2.` qs+ı.` s?-ı.` ta) 1.` q2-2.` qs+1.° s?-1. Va? 


5 


(1, ©, 5), {q, 0, 5), (s, 0, 5), PlotTheme > ("Classic", 
"ClassicLights"} | „ (a, 0, 27}, (B, O, 2/23] 
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Out[*]- 
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Out[*]- 
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Out[*]- 
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— 


Out[e ]= 
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Out[*]- 
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hij- Manipulate [sphe ricalPlot3D | 


= (-1.` q*Cos[8]? « 6." q s Cos[8]? - 15." qf s? Cos[8]? + 20." q? s? Cos [8]? - 
15." q?s^Cos[8]?«6.^ q s? Cos[8]? - 1.^ sê Cos[8]? « 3.^ TV q^ à? Cos [B]? - 
12. l2 q? sa? Cos[B]?+18.º l2 q? s? a? Cos[8]? - 12. ` l2 q sê a? Cos[8]? + 

. ` V s^a?Cos[8]?-3.^ l^ q? a^ Cos[8]? « 6.^ 1f qs a^ Cos[8]? - 

. Us? af Cos[8]? « 1.^ 18 af Cos[8]? - 1.^ l2 q^ a? Cos[8]? Sin[8]? + 

.` l2 qê s a? Cos[B]* Sin[8]? -6.^ l2 q? s? a? Cos[8]? Sin[B]? + 

.` l2 q sê a? Cos[8]2 Sin[8]2 - 1.` l2 sf a? Cos[8]? Sin[8]? + 

.` V q'a*^Cos[8]? Sin[8]? - 4.^ V^ qsa Cos[8]? Sin[8]? + 


N A + Q WwW 


2.` 14 s? a* Cos[8]? Sin[8]? - 1." l að Cos [8]? Sin [84]2) |^2 
((1. q^-2.^ qs«1.^ s?-1.^ Va’) ^2 (qî -2.^ qs«s?-1.^ Va? «V a? Sin[g]?)), 
(ta, 0, 27}, (8,0, 7/2), PlotTheme > 
("Classic", "ClassicLights")] ; 
(l, 9, 5}, (q; 0, 5}, (s; 
0, 
5)] 
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Out[*]- 


ınj« j. Manipulate [Contou rPlotap| 


1 
zi (-1.` qf Cos[8]? « 6." qî s Cos[8]? - 15." qf s? Cos[8]? + 20." q? s? Cos[8]? - 
l 
15.` q?^s^Cos[8]?«6.^ qs? Cos[8]2-1.` sê Cos [8]2+3.` l2 q^ a? Cos[8]2- 
12.` l2 qê sa? Cos [8]2+ 18. ` l2 q? s? a? Cos[8]? - 12.^ l2 qs? a? Cos[8]? + 
3." l2 sf a? Cos[8]? - 3.^ 1 q? a^ Cos[8]2+6.` lf qsa Cos[8]? - 
3. l^ s? a^ Cos [8]2+1.` lê af Cos[8]2-1.` l2 q^ a? Cos[8]? Sin [8]2+ 
4.` l2 q? s a? Cos [8]2 Sin [8]2-6.` V q? s? a? Cos[8]? Sin[8]? + 
4.` l2 q sê a? Cos [B]? Sin [8]2-1.` l2 s* a? Cos[B]? Sin[B]? + 
2." l^ q? a^ Cos[8]? Sin [8]2-4.` l^ qsa* Cos[8]? Sin[8]? + 
2." l4 s? a“ Cos [8]? Sin[B]? - 1." l a? Cos[8]? Sin[g]?) |^2 
((1.` q-2.^ qs«1.^ s?- 1.^ Va’) ^2 (d -2.^ qs+s?- 
1. V aè + 2 a2 sinça?)))/ 


: 2295. a? 
si 
(1. q?-2. qs+1.° s?-1. 1? o2)“ 
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450." l9 af 285." Va? 
(1. q^-2.^ qs «1.  s?-1." at)” (1.° q?^-2.^ qs+1.° s?-1.° 12َ o2)? i 
60. l2 a? 225. 11° a1? Sin[8]? 
1. q'-2. qs«1. s?-1. Uo? (i.q^-2.^qs«1. s?-1." Ua?) I 
450.` l8 a? Sin[8]? 285.` 180º Sin[8]? 
(1.` q2-2.` qs+ı.` s?-1.° Tot)" (1. q2 -2.` qs+ı.` s?-1.7 12َ o2)? 
60. ` l4 a^ Sin[8]? 4.` l2 a? Sin [8]2 
(1.` q2 -2.` qs+ı.` s?-1.` 12622 1.) qî -2.` qs+ı.` s -1. U a? 
^Î-q?+2qs-s2+ Va? 


a 


/ a sintan), (t 


5); 
PlotTheme > 
("Classic", 


"ClassicLights" )] > 


(a, 0, 27), (B, 0, 1 /2)] 
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